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. rare exceptions roost of the plants of oar American 

J?/ 1 P en their fruit during the same season in which the 
ros are produced. Among ligneous plants in North 
^nca the only noted deviations from this rule of nature 
un among the true pines, or genus Pinus as it is now 

^ e ^ nec i by most systematists, and in that section 
(jk benus Q u ercus classified under Melanobalanus or black 

These trees 


•riv 

fed 

vjfifa 


■Jornia 


are monoecious and blossom in the spring or 
>nier, the young fruits being only partially or slightly 
at the end of the first season’s growth and not rip- 

The sequoias <fl[ 


year 


«3Vi 


Thi 


v L'lCIUHCU 11 UHCU, ‘ ^ 

5 cone s of several species of Pinus require three 


aid 


er 


,e * Hamamelis Virginian a L., and the sea- 

Utoint ,' -" w »**ritima Muhl.,differ from these in only 

kL ! n ? one season of A I ■ 


• Aim 


growth from the flower to the ripe 
I®Unp the blossoming takes place in the autumn, 

•S^rincr Va, *P makes little or no growth before the follow- 


for alth 



hr 


4 


" thl - plant is again in flower, so that just a 

hit; whip e ^' Veen the time of flowering and the maturing 






the tin arnon S the black oaks and the pines, in thislat- 

e Necessary for maturation approximates eightl 

o r two summers and one winter. 
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Except the pines and sequoias, all of our other coniferou-; 
trees are commonly credited with being annual fruited, il- 
though various authors have distinctly stated that the juni¬ 
pers or savins are biennial fruited. 

Dr. Asa Gray in his manuals leaves us to infer that the 

junipers are annual fruited, and so do Emerson, 2 and Chap¬ 
man* ' 


Bigelow 4 says of the fruit of Juniperus communis that “it 


-The 


^ ^ ^ V, F — X j 1 | I V» L V4 » F V ^ * J I i III v® * I » I * 1 

requires two years to arrive at maturity from the flower, but 
makes no observation as to J. Yirginiana, so that it would be 
assumed to be annual fruited; and Wood 3 makes the same 

record. 

Watson 6 , in giving the characters of the genus Junipcruv 
states that the fruit only arrives at maturity in the second 
year, and Coulter 7 makes a similar note. 

Dr. George Engelmann in his monograph 8 says: 
juicy strobil, galbulus, which we may for shortness* sake do* 
ignate by the popular name of berry , matures like the fruit o. 
the oaks and the true pines in the second year, but. u:v « 
them, it attains almost its full size in the first autumn, 'then 
even the stony coating of the seed is pretty well formed, b u » 
it matures fully a year later. We often observe berries 
both years, young* and maturing ones, on the same stock, but 
where it bears only every other year, as conifers often ■ 
fruit of one season and of one state of maturation only is * oU 

at one time.” .. . 

into the subject 


So far as I have been able to examine into the 
these instances are the only records by American ^ rl 
where it is distinctly implied or stated that the fruit o J® 
perus requires more than one season to arrive at niaturi )• 
Quite a number of European authors record it as a ^ 
iiarity, although their testimony is conflicting. * e f( .. 

not mentioned in some works which might be expec.e 
fer to it. . ... I 


Behl 
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says 


J. Sabina, J 
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Wginiana, and others, that the fruit is ripe in the second au¬ 
tumn; and Antoine in his monograph 10 says that both the 
true junipers and those of the section Sabina take two years 
to mature fruit, while Carriere' 1 , in characterizing the genus, 
«}st e maturation is biennial, and in the description of our red 
\ Juniperus Virginiana, speaks of the fruit as 


‘iii’ second vear. 


ripening 


sa 3 s the galbulus ripens the second year. Nich- 

n , sa ^ s *he S enus as a whole: “Fruit berry-like, rip- 
ening the second vear.” p li Ml 


genus 


in 


mong those who mark a variation within the 

J,l ri P en ; n ? ^ ru ' t we find that Spach 14 says that the 
tori ' k ,0n ° 1 ^ le sec ^ on Oxycedrus is biennial; of the sec- 
i Dil rJn na u a ? nual or bienn ial; and that the fruit of J.Virgini- 

u c ^ ore tb e end ot the same year after blossoming, 

P msts until the following spring. 

jfi. er , sa - vs that the galbuli mature in the first or only 

■rae second year. 7 

Ud°„H says Qf t|)e 

“they continue on the bush two 

ifcoenice! C UI ^ b . er S t a tes 17 that the berries of Juniperus 
i$ Sun)m are ^ ot ri P e “till the end of two entire years.” In 

-“ipcnis Vj • C S P ec *^ c c haracters of the Red Cedar, 18 
W r *' mana ’ sa ^ s: “Flowering in May and ripen- 
^ts,as m : r ’- S0 . that ne evic lently counted it, like most 
Ussier 1 ln same season that it blossomed. 

biennial f Ix . ICes the section Sabina into five annual and 

r uited species, but makes no comment as to the 

• - 


berries of the common juniper 


-‘aquiree] h f F uut maKes no comment as to me 

'F^es of this \ ^ - 1C sec ^ lon Oxycedrus to mature fruit, four 

coming within the scope of his work 


mtie 


ie COllrSf* r.f ‘Vim!,, LUC 5LUJJC Ul UI3 

!7 w, cc<isi(,n t( Wor h a t the Arnold Arboretum I have 

‘Julianad u • s P eciab y notice Juiiiperus communis and J. 

rin ^ P a st three seasons, and the following 


*|)up '------- 

h Tfki 

r. 11 -s Conifers , U «A® ei k ^rceuthos, Juniperus und Sabina, 1857, 

,‘^'onanr of xvi. ^(xS68). 475 

4t*»w §£“;?*• ,8 »»- «>• 

- 3 £"a»*C r ’sLr m,> - 2S? - 292 ’ 2 «- 

V? “ m « Fruiicenfm rl'- * 2 : Vienria - lS 47 . 

'•V f Uln ® ri ^ ann ^cum, iv (1854). 2491. 

•rjP *495 


9 .35- 


'a On 


lental ‘s, v ( 1881 ). 708 
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observations may serve to settle this point about the fructific 
tion in regard to the only three species which occur east of 


M 


As 


cecious examples may sometimes be found. 


Juniper 


is one of the 


American 


east from the northern boundaries of the United States, :o 
Florida, and westward to the Pacific coast. 

HIn New England I find it is simply annual fruited, flowering 


maturing its fruit in the 


about the latter part of April and 
autumn of the same year. In examining specimens from other 
parts of the country, especially from the south, this charac¬ 
teristic of ripening in the same season seems to be constant. 
VVe find no green fruit on the plants in winter, md before 


spring the trees are often stripped of their ripe blue fruit by 
birds. The persistence of the fruit during winter and ' cn 
through the following spring may have given rise to ti.e 
impression that it was biennial. The galbulus is ti>ua \ 
somewhat irregular, normally contains two seeds, and is corn 

posed of about three pairs of coalescing scales. 

I have not been able to studv living plants of jumper** 
- - - Artier- 


proc urn be 


h the courtesy 


stages. 


This 


ican species of the section Sabina; but, throug 
of correspondents, I have had fresh specimens at t if crf ”; 

_ species proves to be very distinctly icn, \ n 

fruited, the large galbuli and the seeds ripening in the* , 
of the second year. _ & __ 

tion of six fleshy scales, in three pair alternately — - j 

usually more or less irregular instead of being perfect ) ’ 
and in the first season it attains three-fourths or f° u * 


The galbulus 


, formed by the console** 

k oi*t - olfi^rnntelv ' 


its ultimate size. 


• „ : c thf 




n * 


The third and last of our eastern American ^ 
low-growing common juniper, Juniper us communis^ 
longing to the section Oxycedriis, having e ‘|| K . nc * 

whorl, and a native of the old world as in a r r ai»hc<J, 
Very naturally, it has been much studied and m .°*l 

and yet an important peculiarity of its fructincatio^ ^ 

have escaped notice. Instead of requiring on > °* c ^ se wit^ 

Juniperus Virginiana, or two years, as i> ^ Juiiip cri * 


the fruit 


Juniperus Sabina, var. procumbens, - f the thi 
communis does not mature until the autumn o 

after blossoming. 


a i*c* 

WJW! 
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In the region about Boston this species generally blossoms 
mahout the middle to near the end of May, or just about 


J 


The flowers appear 


■ the axils of the leaves from well developed buds on the 
tni|;.s of the jjfevious season's growth. 

The male flower, or catkin as it is sometimes called, is com- 

!h ° n C P r S * x w h°rls of scales, three in each whorl,each 
„ir eailn & three or four anthers filled with globular 
. ‘ r0ll p ene d pollen grains about one-fortieth of a mil- 

imete r m diameter. 

Sir ? ^ 0Wers con sist of three fleshy, tubular, pistil- 


terminal organs 

** position * 


commonly considered as ovules, but 


v »:,• „ su Sig'ests scales, and bv which term I shall 

<°n% refer to them. I.. _ l__ 

. J!“ a f e fl ^ rcG °btuse, very short, thin, fleshy scales not 


Outside of these and alternate 


JKiCeahlp fl . . » 51 IUH, uim, iiesny scales not 

• ’join > i 0Werin & time, and with the lower parts of their 


rig 

ll' - "'sv.Luci ana int 
• tase with the seed bearin 


inner surfaces connected near 
g scales. These are surrounded 


; n i. e ^ ^ Vc or six whorls of pointed imbricated 
Irinruu _ /.'. na ^ e senes of three like the leaves. When 

six inner ones, which ulti- 

mil- 


forn! ^ Se ° Uter sca ^ es t ^ le Slx inner ones, wm 
: ter in l. < j" sec< ^ Tuit, are hardly more than 


Wgth 


r 


j., ^ u “ uu iruit, are hardly more than a mil- 
. n ^. ’ or » including the scaly covering, the whole 


ls n early two 


terminal f ■ m ^^ me ^ ers * The upper ends of the 

&ne their ^ , ruc ^ 1 ^ cr ® us or seed bearing scales protrude be- 
'h-lp^k^ COvenn " like three hollow pistils 

Styles by Baillon 20 


led 


they are 


-fhtlv Daili °n“ u and some others—and diverge 

T fi om each °t |ie r- 

^ l Jr fertii; 01 "!- t ^ lere ‘ s exuded, when in perfectcondi- 
rests lik a 10n -' . a 1Tlin ute globule of clear shining liquid 
th e po]i e an iridescent bubble on the tip and serves to 

- conduct it to the nucellus or ovule within. 

***“- a *°n the tips of the tubular fructiferous scales 


the ba^ lnent ^ r exser ^ed nnd except by a thickening 

^ ^ s «intner C n ° a PP aren t growth takes place during the 

not niu S l? ^ky a >Jtumn or winter the little galbuli 
4 they lo 0 ,C p/ Tl0re ^ lan a millimeter long. In this con- 

su c jj 1 vC bnds and probably have usually been mis- 

SSllte ? i * , 5*1 I Ja 1 (I y, j 

mate of {j c earl >'’ in the following month of May, in 
* • ° ston * an appreciable increase in size is ap- 


n l 


l) 


V U 


H 


**oi» 


fe des Plant 


es * xtI ( 1892 ). 8 . 
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parent, and a little later, or when the plants are again in 
good bloom, the year-old galbuli have grown to about four 
millimeters in length and nearly as large in diameter, the 
three fleshy enveloping scales having grown rapidly and be¬ 
come almost perfectly coalesced or consolidated arourd .in<! 
above the three inner or seed-bearing scales, the outer pro¬ 
tecting minute imbricated dry scales making no growth and 


being shoved aside and left at the base. 


Growth and development are 


continued throughout tin 


second summer and by the end of the second autumn tlu- ga - 
buli have attained to three-fourths or four-fifths of the ulti¬ 
mate size, and are still quite green without and within. fh<r 
seeds are filled with soft milky immature albumen. 

In the third spring and summer the albumen grows firm «md 
solid, the process of hardening being gradual from the center 
toward the circumference, the differentiation taking place e- 
ing quite plainly seen on making a cross section of the set 


at the end of May or early in June. 


About the end of 


sum 


mer the fruits or galbuli begin to change color and assume 
the bluish or bluish-black color characteristic of maturity 



The outer fleshy' portion of the fruit changes from a g 


and hard texture to a soft mealy'one, having a somew at r* 


inous sweet flavor. It is now, in the autumn 


of the third 


iuv u o o t uavui • a l to ~ ^ 'nltt 

year from flowering, fully ripe and in a condition togermt 


or be eaten by birds. . . / ct 

When not properly fertilized, or when otherwise ,n1 Pj- j 

injured, the immature fruits often turn purplis an 


or in] 

in the second season. 


Lilt DLLUllU dLClOUlIi • £ f * § COC* 

Some of the published figures of the fruit of Juniper ^ 
munis show the tips of more than three scales as orni 


outer fleshy' covering, 


of scales being 


their tips have become smooth 


another whorl --- , . . , pa lbulus 

sented with the tips showing around the sides o , K }(f . R 

In fact, there are only three scales which com ' nc 

the entire outer part of the fruit in this species, am * 

■ M ^MMand rounded, and ot c« 

are only to be noticed around the top or croi . ^rtf- 
sides perfectly' smooth to the base. These sca eac jv stall¬ 
ing time were not noticeable, being hid^^r 
beneath the outer leafy' protecting scales. . 

I have not had enough or su^Sciently nuired 

cure accurate data as to the length of time r ^. those :ri “ 
ture fruit among western species of Juniperus 


to ** 


to 


mi* 
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%) 


the Old World. 


Of course it is to be expected 


J 


# ^ f -- --v J A V* 

m< communis, which is indigenous in both Europe and Asia 

as ^°dh America, requires the same time to mature fruit 
'nail regions. J uni perns rigida Sieb. & Zucc., of Japan, 

apparent} also passes three seasons before arriving at matur¬ 
ity; but it seems hardly likely that all the species usually 

ls sec bon, Oxycedrus, take so long before reach- 

DIP III 11 ft PVmI o»% i. T . 1 . c . 

as a whole, probably a 


In the grenus 


ad 


full development. 

‘^proportion of the species 

VirmV° n ^ S< ^ as ^ n ' an d there are others, besides Juniperus 
*». hi 303 ’ W IC 1 ma * ure their fruit in the same year in which 

«iey blossom. . r J r* . • • • 

/ ».* « 8 W 1 r V HL ; 1 1 4 > f 'i V. " ra| t I 

turaev f m ° St |l^^ oss ^^ e to ^ e termine these points with ac- 
; j] v coll5 >r< ^ ln ar X herbarium specimens as they are gener- 

quired by the tVnir ‘r ^« king a Stud - V of the ) en & th of time re- 
terbarium • <al “ eren t species to arrive at maturity, 

:|jj< c | n I f latCr s ^P u ^ c i collected with special regard to 
Ofrfullv oh"’ T’ f" better ' the livil, g plants should be 

^ the accomn w \ cnev ^ r possible. 

hbted to \r r panyin £ Pi ate and other assistance 

Arn.U a,' L ’ E - Fa *On. 

lxK **\Tm op'Harvard University , 

; 1 Male branch LAT ^ — Fructification of Juniperus communis L. 

~ ** lowers A ? * A° vv ^rs. Fig. 2. Female^branch, flowers and 

atu re until auhim lul l^ one year old. c. Fruit, two years old (May 25), 
* 0w ' exterior ? ^ 3 - Male flower, enlarged. Fig. 4. Scale of 

n ^larged. Fig en * ar 8 e d- Fig. 5 - Scale of male flower, interior 

5 • emale flower, enlarged. Fig. 7. Fruit one year after 


am in- 


* 4 ’ 

^ flow 


hrtt 


!r 2n . 6 female 

S* ; divided. 


4/' “ ans versesf-rtir. ^.enlarged. Fig. 8. Fruit twoyearsafterflow- 
' "Sresin g] anf ic , 2 n ,’u , ar § e d- Fig. 9. Seed, two years from flowering, 

Kr "■“ WMs °° the back, enlarged. 
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*i r u>n j development of the embryo-sac 

Vhe - P esents •. - 


of Acer 


^• v withonf^°' n ^ c °mparative morphology it 

^^fies of siiftM tCr ^ St ’ F ^i s work represents only 


itself nothing new or striking, but 


is not' 
a part 


*2 nes °f similar * HqpHH II . 

v<>s Pcrin s of h ^ lnvest, g at ions to be made upon various 

°th related and widely separated families. 






